





















Important Safety Precautions 


Read and observe these safety precautions when using 
or working on electric generators, engines and related 
equipment. Also read and follow the literature provided 
with the equipment. 

Proper operation and maintenance are critical to perfor¬ 
mance and safety. Electricity, fuel, exhaust, moving parts 
and batteries present hazards that can cause severe 
personal injury or death. 

FUEL, ENGINE OIL, AND FUMES ARE 
FLAMMABLE AND TOXIC 

Fire, explosion, and personal injury can result from im¬ 
proper practices. 

• Used engine oil, and benzene and lead, found in 
some gasoline, have been identified by government 
agencies as causing cancer or reproductive toxicity. 
When checking, draining or adding fuel or oil, do not 
ingest, breathe the fumes, or contact gasoline or 
used oil. 

• Do not fill tanks with engine running. Do not smoke 
around the area. Wipe up oil or fuel spills. Do not 
leave rags in engine compartment or on equipment. 
Keep this and surrounding area clean. 

• Inspect fuel system before each operation and peri¬ 
odically while running. 

• Equip fuel supply with a positive fuel shutoff. 

• Do not store ortransport equipment with fuel in tank. 

• Keep an ABC-rated fire extinguisher available near 
equipment and adjacent areas for use on all types of 
fires except alcohol. 

• Unless provided with equipment or noted otherwise 
in installation manual, fuel lines must be copper or 
steel, secured, free of leaks and separated or 
shielded from electrical wiring. 

• Use approved, non-conductive flexible fuel hose for 
fuel connections. Do not use copper tubing as a flex¬ 
ible connection. It will work-harden and break. 

EXHAUST GAS IS DEADLY 

• Engine exhaust contains carbon monoxide (CO), 
an odorless, invisible, poisonous gas. Learn the 
symptoms of CO poisoning. 

• Never sleep in a vessel, vehicle, or room with a gen- 
set or engine running unless the area is equipped 
with an operating CO detector with an audible 
alarm. 

• Each time the engine or genset is started, or at least 
every day, thoroughly inspect the exhaust system. 
Shut down the unit and repair leaks immediately. 


• Warning: Engine exhaust is known to the State of 
California to cause cancer, birth defects and other 
reproductive harm. 

Make sure exhaust is properly ventilated. 

• Vessel bilge must have an operating power 
exhaust. 

• Vehicle exhaust system must extend beyond ve¬ 
hicle perimeter and not near windows, doors or 
vents. 

• Do not use engine or genset cooling air to heat an 
area. 

• Do not operate engine/genset in enclosed area 
without ample fresh air ventilation. 

• Expel exhaust away from enclosed, sheltered, or 
occupied areas. 

• Make sure exhaust system components are se¬ 
curely fastened and not warped. 

MOVING PARTS CAN CAUSE SEVERE 

PERSONAL INJURY OR DEATH 

• Do not remove any guards or covers with the equip¬ 
ment running. 

• Keep hands, clothing, hair, and jewelry away from 
moving parts. 

• Before performing any maintenance, disconnect 
battery (negative [-] cabie first) t0 prevent acciden¬ 
tal starting. 

• Make sure fasteners and joints are secure. Tighten 
supports and clamps, keep guards in position over 
fans, drive belts, etc. 

• If adjustments must be made while equipment is 
running, use extreme caution around hot manifolds 
and moving parts, etc. Wear safety glasses and pro¬ 
tective clothing. 

BATTERY GAS IS EXPLOSIVE 

• Wear safety glasses and do not smoke while servic¬ 
ing batteries. 

• Always disconnect battery negative (-) lead first 
and reconnect it last. Make sure you connect battery 
correctly. A direct short across battery terminals can 
cause an explosion. Do not smoke while servicing 
batteries. Hydrogen gas given off during charging is 
explosive. 

• Do not disconnect or connect battery cables if fuel 
vapors are present. Ventilate the area thoroughly. 
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DO NOT OPERATE IN FLAMMABLE AND 
EXPLOSIVE ENVIRONMENTS 

Flammable vapor can be ignited by equipment operation 
or cause a diesel engine to overspeed and become diffi¬ 
cult to stop, resulting in possible fire, explosion, severe 
personal injury and death. Do not operate diesel equip¬ 
ment where a flammable vapor environment can be 
created by fuel spill, leak, etc., unless equipped with 
an automatic safety device to block the air intake and 
stop the engine. 

HOT COOLANT CAN CAUSE SEVERE 
PERSONAL INJURY 

• Hot coolant is under pressure. Do not loosen the 
coolant pressure cap while the engine is hot. Let the 
engine cool before opening the pressure cap. 

ELECTRICAL SHOCK CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH 

• Do not service control panel or engine with unit run¬ 
ning. High voltages are present. Work that must be 
done while unit is running should be done only by 
qualified service personnel. 

• Do not connect the generator set to the public utility 
or to any other electrical power system. Electrocu¬ 
tion can occur at a remote site where line or equip¬ 
ment repairs are being made. An approved transfer 
switch must be used if more than one power source 
is connected. 

• Disconnect starting battery (negative [-] cable first) 
before removing protective shields or touching elec¬ 
trical equipment. Use insulative mats placed on dry 
wood platforms. Do not wear jewelry, damp clothing 
or allow skin surface to be damp when handling 
electrical equipment. 

• Use insulated tools. Do not tamper with interlocks. 

• Follow all applicable state and local electrical 
codes. Have all electrical installations performed by 
a qualified licensed electrician. Tag open switches 
to avoid accidental closure. 

• With transfer switches, keep cabinet closed and 
locked. Only authorized personnel should have 
cabinet or operational keys. Due to serious shock 
hazard from high voltages within cabinet, all service 
and adjustments must be performed by an electri¬ 
cian or authorized service representative. 


If the cabinet must be opened for any reason: 

1. Move genset operation switch or Stop/Auto/ 
Handcrank switch (whichever applies) to Stop. 

2. Disconnect genset batteries (negative [-] lead 
first). 

3. Remove AC power to automatic transfer 
switch. If instructions require otherwise, use 
extreme caution due to shock hazard. 

MEDIUM VOLTAGE GENERATOR SETS 

(601V TO 15kV) 

• Medium voltage acts differently than low voltage. 
Special equipment and training are required to work 
on or around medium voltage equipment. Operation 
and maintenance must be done only by persons 
trained and qualified to work on such devices. Im¬ 
proper use or procedures will result in severe per¬ 
sonal injury or death. 

• Do not work on energized equipment. Unauthorized 
personnel must not be permitted near energized 
equipment. Induced voltage remains even after 
equipment is disconnected from the power source. 
Plan maintenance with authorized personnel so 
equipment can be de-energized and safely 
grounded. 

GENERAL SAFETY PRECAUTIONS 

• Do not work on equipment when mentally or physi¬ 
cally fatigued or after consuming alcohol or drugs. 

• Carefully follow all applicable local, state and feder¬ 
al codes. 

• Never step on equipment (as when entering or leav¬ 
ing the engine compartment). It can stress and 
break unit components, possibly resulting in dan¬ 
gerous operating conditions from leaking fuel, leak¬ 
ing exhaust fumes, etc. 

• Keep equipment and area clean. Oil, grease, dirt, or 
stowed gear can cause fire or damage equipment 
by restricting airflow. 

• Equipment owners and operators are solely re¬ 
sponsible for operating equipment safely. Contact 
your authorized Onan/Cummins dealer or distribu¬ 
tor for more information. 

KEEP THIS DOCUMENT NEAR EQUIPMENT FOR 

EASY REFERENCE. 
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SPECIAL INSTRUCTIONS FOR GENERATING PLANTS 
EQUIPPED WITH AN OUTPUT VOLTAGE REGULATOR 


FUNCTION. - The voltage regulator is an automatic device for control¬ 
ling the output voltage of the generator. It is basically 
a variable resistance inserted in the exciter field circuit of the gener¬ 
ator. The generator output voltage actuates an electromagnet in the 
regulator. The magnet in turn varies the resistance value used. If 
the generator output voltage tends to drop, the regulator resistance is 
lowered, allowing the generator exciter field strength to increase, 
which in turn keeps the output voltage at its original value. If the gen¬ 
erator voltage tends to rise, the regulator resistance is raised, reduc¬ 
ing the exciter field strength, which in turn keeps the output voltage at 
its original value. -The regulator provides automatically the same effect 
as is obtained by hand operation of a rheostat on a manually controlled 
generator. 

REGULATOR CONTROLS. - There are three controls on the generating 

plant which affect the regulator operation, 

as follows: 

1 . The "REGULATOR ON - RHEOSTAT ON" toggle switch loca¬ 
ted on the plant control panel. When the switch is at the 
"REGULATOR ON" position, the voltage regulator is in 
operation. When the switch is at the "RHEOSTAT ON" posi¬ 
tion the voltage regulator is NOT in operation and voltage 
MUST BE CONTROLLED BY HAND OPERATION OF THE 
RHEOSTAT. This switch is provided for emergency oper¬ 
ation only, in case of accidental failure of the regulator. 

2. The rheostat knob located on the plant control panel. This 
panel rheostat knob is to be used for manual control of the 
generator output voltage ONLY when the toggle switch is at 
the "RHEOSTAT ON” position. This rheostat knob must be 
turned CLOCKWISE to the limit of its travel when the toggle 
switch is at the "REGULATOR ON" position; 

3. The voltage adjusting knob for the voltage regulator. This 
knob is used for raising or lowering the output voltage when 
the regulator is in operation. The adjusting knob is on the 
voltage regulator box. Turn the knob clockwise to increase 
voltage, or counterclockwise to lower the voltage. 


VOLTAGE REGULATED OPERATION. - To operate the plant with the 

voltage regulator in operation, 

throw the toggle switch to the "REGULATOR ON" position. See that the 
panel rheostat (not the regulator rheostat) is turned clockwise to the 
limit of its travel. The voltage regulator can not operate properly U 
the rheostat is turned counterclockwise. 
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SPEC. K INSERT 
FORM #905-10 
FOR 

ONAN HK & HN SERIES 


WATER PUMP: To dismantle the water pump used 
on Specification K models of the HK & HN Series, 
proceed as follows: 

1. Remove the four screws that mounts the water 
pump assembly to the engine. 

2. Remove the screws that hold the end plate on 
the back of the water pump assembly. 

3. Use a suitable puller to remove the pulley from 
the impeller shaft. 

4. Press the impeller shaft out of the body casting 
from the rear of the water pump. This frees 
the impeller. 

5. Tap the impeller shaft seal out by inserting a 
plug through the front of the casting. Tap out 
the seal gently to prevent any damage to the 
seal. 

Reverse the disassembly steps in order to assemble 
the pump. Note that the impeller hub is assembled, 
to the impeller shaft facing the water pump seal. 

10-6-52 


D. W.ONAN & SONS INC. 
Minneapolis, Minnesota 










IMPORTANT-RETURN WARRANTY CARD ATTACHED TO PLANT. 


M P 
O » 
2 

B S 

SB 


p. P* 

o c 

id ^ 

g? » 

S+ O o 

^ m 


3 *0 w tr ^ 

a> o *r 2 - 

o p* o*<S. to 

o < 

*1 M M P rt 

CD $L 5 CD © 

C cf *_rf 


> << 


•E: 


p 

CO 

•a 

o 

CO 

CO 

c? 

cd 


^ o w 

5 etj 

&£ 2 
to sr 
_ *i g*. 

R » S. 

— W 
P O 

O 2. 
“ << _ 


w — CO w i' . *»’ o W ^ 

^■g&g-. § m ^s-*E 
p &• Z'~ *1 * r 


P B O 

g cr° 
g. to P 

CTft O 

to P <4- 

rt* 3 

g 5 p* 


•—» P 


O o 
P* v 


S-ffFjffs-BS.- s 

s ®|* ® 2oo ' !! ' 

odjS 


» ^ cd 

^ p. O* TO 
& H *g P CD 

S% 8 P-S- 

S- Bj? 

c B p «-** o 

*P Q, • p M* 


’ p* p o 5*r < 
P p g o gr 

‘in 

IS! 


s ® 


s. g »<sfjs 

? 2 -*i p*<5 


Sc S e 

< Cf ° TO 

cd 
p 


cd 
*o 

H w 

p s 
o • 

CD H» 

BoS 

CD ftj 

&” g 

. ^ (D S 
O B S 

£; P aq 
gTO CD 
CD *-i 


CD 

-<§ 


CD .. 
- - P - 
•3 0-5 

O CD ^ 

c o 

. TO 
P CD 2 

rt> Q, T 

O P 

M «“P 

^ 3 p— 

g.® § 

P ® P . 

p* 3 

o- TO 2 
_* m P 
O^ TO 
CD o CD 

pi ^ ^ 

3 pp 2. 

P ^ 

CL CD 
CD 


®tt » 


‘ 3* P- CD 
g* CD 

goo 

g TO P R 

p. ~ ?r 
P* O 
cd jr 

< CD P TO 

& g S? 

* CD & 

5T P 

M g CD 

?SS» 

TO rt- ►- < 

O 3*p-0 

-* 05 : 
O < g P 

3 o a <8 

P St TO H 

TO «^ -3 

o o 3 O- 


3 O 


g r^P ® 
g P* To TO 
g CD CD o 
CD o. w 
•O 
•-J 
O 


— B » 
o|^ 

a S’ p 

Sf P? 

cr 

s ® < 

§•2.5 

nZZ 

» 2- sr 

P* *"* CD 

p*. 

L+ O *a 

S p p 
§ -S • 
s S' 2. 

C^'P*3 

® a S' 

O CD 

*i 3 O 

P* ^ TO 
CD $5 S" 

o 

TO 0 ^ 

P'S 2| 

r+ CD P^ 
_ P CD 
g CD P 

g >1 - 

P p CD 

^ O CD 
CD m 3 
►1 . 

O P 

o K 
o ^ 
pr 


TO 03 . 0 

p- — p* l-J 

0 B O ^ p* 

»0 CD CD o* g . 


*5 5 5 o o 

O O p 

o cd q*ag. 

*0 TO 2 .» p 
►1 P p 5 Q 

PftO 2.B 
3 O P P* ^ 

CD p. O* 2 O' 

* IS pg CD 

3 01 S’ " 

P* o 3 5 
CD 2 3 TO 
CD C fl) 

g.g a s. 

8P-®'S: 

&59 a 

* g. ® p §f 
0^3 g p 

O CD O.OQ 

?r g p cd 

< 2 W 

p*- 2 ^ p*- 

g & g p 
2s- 

«p- “ - 

O 


JO 

ffi 

8 

> 

H 

O 

»d 

w 

E 


§ 


ps o 5 S* 

^2 -< ® •• p 

® O ** _ p 

'<ssO? 

p p ^ CD C 

t^Oq ® g» P 

•§ o£» g ■ 

„ cl oq p 3 - < 
5 c o n p m S 
o o • pm 2J 
B ® S’ g.® g 

p o m •a ^ 2 g 
“ 2 gga** 
— tt O " c 2 ^ 

> TO <6 TO ^ o 

l»s?s •« 

S 5 2 £ 3 •a q?. 

S £? .B 3 « g sr 

S s»-< -Sk. 

£ g O CD ® O §. 

•a - _ *_.*a p *-► 

g ST e - « 


w 3 3 

S 3 ftl? 

Ol*c ^ ^ CD 


§ 


P* 

^ CD CD 

S’ P o » 

&g- 

I I—• 


S O 3*0 p 

TO C CD _ 
P P O •S s? 

‘ ^ “ c sf 


_ CD CD . . 

g 

o * ^ 


CD 


•Sf 

CD ® 

SI 

w £T 
o ^ 

Mg 

H3 " 1 

S 05 

^ CD 

O < 

•Jft 

TO 
TO O 

» 2 
H« P 
O P 
p CD 
• n 

CD 

£L 


a* 

CD 

TO 

P 

►1 

CD 


CD O 
P O 

^3 

p *0 
CD CD 

*g W 

i I 

CD ® 

►t PH 

e 2 

§.« 
CD O 
►* O 

g oq 

S o 

Q.-< 
8 | 
a, o 

O *3 

2 * ® 
TO H{ 

* P 


o < p o 1-3 
3 O Cl £* 3 
p-*«—*• o 3 

O ,£ TO S’ 3 
«'g ffg.s 1 
S pb ! ® 

ftf-c 
2 g c § o 

* S s 5 S’ 

tc»g^ 

2 < ^ 3* ^ 

^PPCDg* 
2 3 g < CD 

o 0 3 2* S’ 

? 2 t> S’ ® 

S'go'Sg. 

CD H O * 05 

. CL 3 CD 
^ JS fa* ph 

o » j? <- 5 

§= S F g. 5 

<5§ o| g < 


<H < S’ 


O 2 2- ^* p 

p 4q p H p aq 

c 0-^*0 CD 
P- CD • 

2 2 - 0 ^ 0 * , 

^ o W 3 o H 

O ^ s*? 53 « 

J 5 o ^ 1 — g p 

flq p ft p 9 H 

►J* 3 ® rf CD ft 


Q, ft 

ft) 


?r 

CD 

CD 

*0 


*a 
p 
P 
CD 
*—• 

TO 

3 

r£ 

CD 

P* 


P 

O P^ 

TO O ^ 


P ^ 3 O TO P* 

£ »1 TO CD 

73 M 

•g "S M S’. 

CD O p ^ o 

CD CD ft H n n* 

a A c 5? o 

- g 2 o 3 S 

o6.®»B6 

3 CD ^ <D 3 

CD £r* rt- rt- 

©OP g’ffg 

TO O. Q. ® ® ? 


►1 TO H 
CD 5 * 3 = 

S|® 

g < CD 

£&£ 

CD P p 

t=o o 
&• - 

? &<§ 

3t| 

O o 

511- 

SB& 

|«P. 

® O® CD 
P CD <j 
fit®, 

S &f 

Cl “ oq 

? S.® 

aq <3 

B-sI 
§ - 2 : 

cr o a 

o l+ 
2 60 
g.^s 

■a O 


S* S" 
S’ o 

3 o. 

o 

I 



rj ax 

- - • H 


" 5 -■ 

ST *o 5* 2 

•S f I *° 

3 — 3 H 

j » p a 

:;" 5 

» f |» 

•o 3 - o 

S’ * o O 

sr«- 
8 3 ga 
f " 2 z 

S- S’<5.0 
p p o r 5 
3 5 © 2* 

v; 3 o 
p> *t ^ 
cr v- c : 
a c «■ 
- 3 P. a 

2 © 3 3 

» S *2. 

Ou J* 

S « 

Q» A M 

. 3 3 

t? R* ? 

»t o ^ 

o „ 3* w 

2L o, M 

A P 3 &> 

3 S 4! • 


3 

A 

CL 


3 

A 

O 

A 

A 

A 

to 

vc 


-r - 3* 
A « ** 

°* S c 

A 


A 

5* 2, 
3* 5*. 5 * 

“* c •§ 

O' A O 
O T3 

S' as 


e. S: a 3* h 
s S. » 

O o ^ H 
n 3 =■ O W 

A n ^3 W4 

S « _.« 2 
5* 0 ? p c 

~ rt- O S 5 d 

5 f ^ *i *d 
5 - ^ a O 
o P* &• g 2 
■g i “■< w 
S | if sr O 

” 1- - 3 ^ 

5 « =■ o a 

8 - 3 > o - 5 

X B 3- _ 

A O A A W 

i. I I §• o 

P’ 2 2 w 

5 5 5 S h 

5 §* «* 3. HI 

A 5» <* A » 

_ 5 

g > ^ o 3 

C 3 ft - S 
a cr *1 
A C A 2 * c 
-.3 o 

Am ? O 

5 3 3*3 
g s ~ •2. Bf 

lull 

3 DO * 

«« 

P* o o- p 
2 J?oi 

S » 5 S §• 

?* P. w o. 
p 3 cr 

2 * w O 
3 ; 3 “• p 


Q 

w 

a 

w 

30 

> 

C 

»—I 

O 

P 

s 

> 

H 

►—I 

o 

2: 






Service Diagnosis 

Possible Cause - Remedy 
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MAINTENANCE AND REPAIR 



Clogged carburetor. Clean jets. 

Clogged fuel screen. Clean. 

Defective spark plug cables. Replace. 



L._ 


*° 

to c 

5 . to 

*21 at 


f 


■D O 
CD p 


II 

CL c 
O CD 

3 

03 

2 ° 

** *1 


2-*5. 
r - p 
re 

<D O 

O O' 
• 1 
_ re 


S 2. 

O 3 


3 

5* 

& 


O TO 

5 


B 

§ 

s 

B 

S 

i 

CO 

> 

•-1 

B 

5 

H* 

I 

o 




c 

S3 


3 

•o 


c 

<< 


t? W 
2- *» 
ST v 

S- s 


05} 

€ 


a 

Wan¬ 

o5”SG 

H 

re 

•o 

P 

re 

re 

'S a'g. 
S5| 

rep* 3 

s c ST 

S£TO os 

?-“l 

? re p 

f 

re 

3 

< 


§# 

O 

*1 

p 

< 

w re a 

rT O 3 

CL 3 
re 03 
«-*■ 

►1 

re 


§ M o. 
3 *t re 

•1 t » *1 

5* 2- sr 

& 5 S.S 

jtto p 

*1 3 

2 3°* 

2 5.» 

re < S 


p 
P in 

< ** 


os "* 

2 © 

1* ** 

a 3 

0*0 


re re 

re o* 
• *1 
- re 

oft 
** re 
* * 
0*0 
a o 


2 O 

<6 p 


5 ® 

TO O 
O 3 
*1 

re & 
o 0 

CD P 
CD CL 


O 

p 


2 o 


& 

p 


*< 

2 I 


> 

a 

*e 


p o 

re r* 


B 

Z 

2 

2 

b 

3 

S3 

B 

B 

B _ 

co O 

> re 

•O p 

t* o 

a Z 

X 3 

,.3 O 

^ *1 

r-« re 

o g 

> re 

° s 

re 


5 

3 


*d 

o 


o 

3 

*o 


~ s. re 


2 ° 
o p- 

*o re 


B RH 2* 
m ^ j! re 


P p re r* 

*+ 3 _ i=T 


9? 2, 


X 3 


03 g 
P 3 


_ CO 

re re 
p re 


PC? 
o S- re 
re _ 3 


Si- re S. 
©03 
3 "S Q. 


to re re 

»ap 
- o* 

~13§ 

re 3* °* 
re o. os 
re 

03 ^ P 

03 re 2. 
v; p *o 
* <£ 


5*3 

p re 

CL CL 


o 

< 


< 

o 

t- 

5 

B 

o 

§ 

a 

CO 

c; 

§ 

B 

S3 

a 

B 

* 

t* 

O 

> 

o 


c 

B 

a 

B 


•-3 

O 

a 

o 

s 

§ 

B 

> 

H 






| S' 

* a 

5 *■ 

I a 


a 

f 

cr 


3 


TO 

5 


* g 


g oa m 
fi £ 
*SB “ 

B.? 

c{T 

os g 

r-R 

o 

* O 

*i s r 

A A 

Bg. 


2 - ® 
oa ^ 
— CO 

2 ft 


S'go 

II) O M 


B |S 

A - - 

fuB. 

3-£ c* 


O 2* 

2.3 

~R 

A 2 


5 

a* 


P 2 


A 2. 

A 

5 o 

g * 

2 § 


ft 

§ 

2 

ft 

O 

5 

2 S 


1 


ft 

ft 

r 


o. 

c- 


I 


*r 

•o 

e* 

w 

2 * 


p 

3* 


c* S * 


S- ? 

r* 3 

8 5 


S I 

g £ E. B 
- - - g 
ST 2 2 - 


S S' 


a 2 . *o a c; 

09 O o 

sr a 3 8 


£ 2 


si 8 

i§ I 

DO ft 


R 

3 

Q. 


1 

ft 

25 

w 

55 

o 

2 
ft 

2 

£ 

ft 

8 

* 

> 

o 

o 

w 

ft 

? 

3 

O 

O 

» 

a 

ft 

5 

S 


r 

o 

* 


£. 00 


r 

o 

^ CO CO 

!? na 

a >> 

- a a 
» na 

§ 8 g 


o 2 5° 

sr go 

p 3 R 

3 A J? 

<8 

* AO 

a » » 

r «< 

3 
•o 
o 

3 


*3*3 

►1 A p 
g. A ® 

a 3 o* 

A S A 
* Q. P 
t± ►! 
a sr 

•5-" 

§§ 
P JT 
3 O 

i 3 
ss 

o ® 
o o 
•-1 •“•» 
►1 *-► 
a sr 
r> <0 
os 3 

A 

£ 


o- a 

a to 


g ? ? 


sr a a 


a o 
w a 

S~ 

§w 

ig 

00 £ 

§3 

ft H 

S3 

H O 
8 * 
a »-• 

• ft 

~a 

ft o 

- o 

21 

8? 
ft *< 
> o 

wg 

CO > 

<ft 

S *0 
Sg 
*5 

a 
S H 

O M 

a 


a * 

< p 


a a 

2 3 

o *o 


n ® 

5 & 

P S 

s • 

•o to 

p 3 

*1 J£ 
W o 
3 3 
2 GO 
A ** 

a» a 

C0 A 


A % 

TO P 

3 * 

*3 ® 

S- ►* 

3 - 

CO 


<3. 

3 


» p* 

p p 

►T a 

3 

TO 


3 

3 


2 o co a a 

*i p» * — — 


A 


ft 

S 

2 

ft 


i 

m 

ft 

ft 

w 

o 

H 

ft 

O 

5 


5?&H 

*a 8 

;b » 

?« 3 

5 A p 


O 3 
P CO 

P* S’ 


o 

r 

H 

> 

o 

ft 

r 

s 

> 

H 

5 

a 

ft 

§ 

o 

ft 

t- 

2 

w 

o 

c 

H 

§ 

a 


o 

a 

» 

> 

a 

»d 

o 

3 

n 

a 


r 

§ 


SAC 

8^3 

8 * 5 * a 

ftp w 

P a 

p o 

0^3 

53^ 

A W w 

2 B & 
5. *0 W 

TO" 3: 
A 3 ~ 
„ O P 

3 -g. 

SB S 

S 1 I 

A 2 p 
. gt-o 

< p *o 
O a A 
*1 A P 
P M ►* 

•o S W 

P A * 
£ 3 sr 

» a 2 

• o 3 

3 


< 2 , 


s *o *2. 

O p 


r 

o 


a w 


o 2. 


H 

> 

ft 

ft 

2 

o 

CO 

o 

a 

a 

o 


2 0 

£ o 

C M 
TO ^ 
3 A 
TO g. 

ST p 
2g. 

A ? 


CO 

O ft 

0 2 

•* s. 

o ^ 

2 o 

3 o 

3 5* 


cr 3 p co 
g O 3 A 
OS ^ ^ * 


o 

c 


ft 

a 

H 

a 

a 

CO 

3 

5 

a 

a 

H 

ft 

§ 

2 


3 


o 

p 

o. 


s sr» 

0 o 3 

o Is 
a 5 1 

•§ » £ 
a 1 p 
3 a jr 
to g 


*§ 
TO A 
A 3 
P _ 

A 2. 

►* tr 

a « 

o C 
*1 a 


os 


£§ 


o cr 

•1 ►! 

2 . co 
a sr 
*» A 
2. 0 
p a 

TO P 
OS o 


las 
g-o a 

c 

OS 

<5 

ft 

a 

0 

0 

w 

a 

c 

8 f i 

0 

< 

A 

►t 

H 

s 

w 

? 

os » sr 
sr a 

P 

O 

E 2 

H 

O p os 


ft 

O 

-2 * 

O 

a 

a 

g «?R 

1 

A 

O 

►J 

1 

►1 

A 

*a 

rr_ 2 . 
f> a — 

A 

A 


p 

A 

A 


sr sr co 

° A ^ 
TO >1 gf 

§ “ a 


•— i» 3 

p o g 
TO 50 


TO 


A q A 
P S* P 


P £ 

a 3 

o 


P O A 

• o *r 
0 ) - • 
?p 

a ® 


g 3 


ft o 

o v- 

o a 

** 3 

? & 


o 


f2 a 


ft 

TO 

9 

TO 

A 


0 

** 

ft 

2 

a 



OS 

OS 


a 

CO 

A 

0 



O 


A 

Q. 

►1 

A 

O 

2 

w 



P 



A 

P 

2 

ft 

a 








a 







s 

§ 







r 

r 

03 

a 

H 







§ 

H 

O 







09 

a 







H 

a 







> 

a 







a 

ft 







H 

a 








H 

££ « 

a 

a rh 

O 

O 

O 


O 

O 

ft 

p’ p 

52 M ft 

A 3 p 

A 

3 

A 

ft a§ 
gao 

P 

5 * 

►1 

P 

Sr 

A* 

P 

P 

a 

co 

2 ft *~ 

A 3 3 

►1 

A* 


0 

§ 

H 

03 

£ CM 

5 c — A 

2* 

TO ft Q. 

TO 

P 

O 

3 

ft a£ 

War 

0 0 p 

3 O. 

►1 A 

A 

3 

A 


5 

a 

a 

w 

a 

O * 

P p) 


►t A -t 

R 

OS 


0 

E 

a a 


P a sr 
TO A A 

TO 

% 


0 

0 

a 

II 


03 O. P 
* - Q. 

O 

O 

5 


0 

a 

ft 

« A 
as =r 


RTO P 

P 

R 

os 

•0 


H 


•1 o 

3 sr 

3 * 

2 R 

3 IT 

A ft 

a p 

p a 


A 3 

8 o. to 


HU W, 

Q P ft 


P* 

*D 


«'S 






